Molecular characterization of the Agrobacterium tumefaciens DNA transfer protein VirB6.
The VirB proteins of Agrobacterium tumefaciens assemble a T-pilus and a type IV secretion (T4S) apparatus for the transfer of DNA and proteins to plant cells. VirB6 is essential for DNA transfer and is a polytopic integral membrane protein with at least four membrane-spanning domains. VirB6 is postulated to function in T-pilus biogenesis and to be a component of the T4S apparatus. To identify amino acids required for VirB6 function, random mutations were introduced into virB6, and mutants that failed to complement a deletion in virB6 in tumour formation assays were isolated. Twenty-one non-functional mutants were identified, eleven of which had a point mutation that led to a substitution in a single amino acid. Characterization of the mutants indicated that the N-terminal large periplasmic domain and the transmembrane domain TM3 are required for VirB6 function. TM3 has an unusual sequence feature in that it is rich in bulky hydrophobic amino acids. This feature is found conserved in the VirB6 family of proteins. Studies on the effect of VirB6 on other VirB proteins showed that the octopine Ti-plasmid VirB6, unlike its nopaline Ti-plasmid counterpart, does not affect accumulation of VirB3 and VirB5, but has a strong negative effect on the accumulation of the VirB7-VirB7 dimer. Using indirect immunofluorescence microscopy the authors recently demonstrated that VirB6 localizes to a cell pole in a VirB-dependent manner. Mutations identified in the present study did not affect polar localization of the protein or the formation of the VirB7-VirB7 dimer. A VirB6-GFP fusion that contained the entire VirB6 ORF did not localize to a cell pole in either the presence or the absence of the other VirB proteins. IMF studies using dual labelling demonstrated that VirB6 colocalizes with VirB3 and VirB9, and not with VirB4, VirB5 and VirB11. These results support the conclusion that VirB6 is a structural component of the T4S apparatus.